KELA has its own nationwide ATM-network. There are also two VPN-based pharmacy networks. Private service providers have institutional (virtual) sub-networks. All service providers are connected to the Internet.
Health Information flow: On the national level there is electronic communication between KELA and pharmacies for drug reimbursement, between KELA and service providers for the ordering of drugs and materials and between service providers and the National Research and Development Centre for Welfare and Health (STAKES) for national statistical data collection.
Regional information transfer is based on regional directory services and interoperable systems, which are already operational in 6 of the 21 hospital regions. In the eastern part of the country a common information system (KAAPO-system) is used as the basis of regional information transfer, while the TELLAPPI-network covers the whole northern part of Finland.
11 of the 21 hospital regions are using a common online certification service. The most commonly used communication standards in Finland are derived from the HL7-family (at present the HL7 CDA R2.x family standards). EDIFACT is used in some applications but newer applications are using XML. For security purposes messages are placed in a SOAPenvelope. eHealth services used on a regular basis include regional level telemedicine services such as transfer of images, e-Referrals, laboratory results and care summaries between primary and secondary care, e-Consultations, billing and e-Booking. hospital districts and 89% of the private sector service providers currently use an EPR system at least to some extent. The national requirements, such as standards (CDA R2, DICOM, ISO/OID), content and structure of EPRs, as well as data security and data safety guidelines are currently being implemented in the existing EPR systems. Semantic interoperability is included as a target in the EPR project. The interoperable core data set is presently in the early implementation phase. The headings of the EPR and its metadata will be harmonised as Commercial in confidence © STAKES 6 of 29 well as the main data types. STAKES maintains the code server where all relevant codes and classifications are stored and from which they can also be downloaded electronically.
A national ePrescription pilot was launched in 2002. The piloting of the system took place in [2004] [2005] [2006] . The permanent ePrescription legislation is now in effect. The system is based on a national ePrescription database hosted by KELA, strong authentication and a smart ID-card for professionals with e-signature systems and SSL-secured messages from health care providers and pharmacies to the database.
A national health portal for citizens is being constructed. The prototype of the portal is demonstrated at a public website (www.tervesuomi.fi). The portal will be finalised during 2008.
There are also several municipal and hospital portals with general information for citizens as well as health problem/disease specific portals maintained by patient associations, or other third sector organisations. The major portal for health professionals is TERVEYSPORTTI (www.terveysportti.fi), maintained by the Finnish Medical Society Duodecim. A decision support system for professionals has been built and is being offered as part of the TERVEYSPORTTI services.
For reasons of practicality and economy the information management system in Finland is being organised at least in part at national level. At the heart of the Finnish ICT infrastructure for social and health care will be a national digital archive for patient documents. In addition, there will be one logical connectivity centre for eHealth communication. Exchanging data between organisations will be conducted on a national basis and not regionally. The service will be maintained by the Social Insurance Institution (KELA). The legislation which obliges all health organizations to join the national IT architecture for health came to effect in July 2007.
The system should be built by the end of 2011. There will be a national PKI system for health care professionals. The system will be administered by the National Authority for Medico-legal Affairs. Citizens will be better able to access their own data and monitor its use through their PKI-based Citizen Certificate in their Smart ID-cards. This card is managed by The Population Register Centre (www.fineid.fi).
In the new legislation, the Ministry of Social Affairs and Health has a stronger role in steering eHealth Activities in close cooperation with other national authorities such as the Social Insurance Institution (KELA) and the National Authority for Medico-legal Affairs and the National Research and Development Centre for Welfare and Health (STAKES). There will also be a permanent national advisory board for eHealth activities. The members of that board, representing different interest groups will be nominated by the Government (23) .
Basic facts
Finland is a Nordic country with a population of 5,2 million inhabitants. In terms of its surface area it is the seventh largest country in Europe but the population density is only 15 inhabitants per km 2 . In the eastern and the northern parts of the country the population density is especially low and distances are great. The country became independent in 1917 and has been a member of the EU since 1995.
Healthcare System Overview and National Level Health

Goals
Health care services in Finland cover all people residing in the country. The constitution states that public authorities shall guarantee for everyone, as provided in more detail by an Act of Parliament, adequate social, health and medical services and the promotion of the health of the population.
According to a recent report on Finland by the OECD (1), the Finnish health system performs well. Finnish people are more satisfied with their healthcare than people in many other OECD countries. Health spending is low-cost compared with the GDP (7.4% in 2004). The Finnish health care system, like in so many other countries, now faces severe challenges. These challenges include: technological changes, which are increasing the costs of hospital services and prescribed medicines; rising patient expectations; and a rate of an ageing population, which will be much more rapid than in other European countries between 2010 and 2020. Public health services are mainly financed by the public authorities through taxes.
Municipalities are primarily responsible for the financing of health care and have the right to collect taxes for this purpose. The State participates by paying a general, not earmarked, subsidy to the municipalities, which averages 20% of the health care costs. The subsidy payable to a particular municipality is mostly dependent on the age structure of its residents.
Other criteria taken into account are the unemployment rate, number of pensions for the disabled (assesses the overall state of health) and the population density. Patient fees cover around 9% of the public health care costs. (2) Alongside the municipal system, private and occupational health service providers also offer health care services. The compulsory Sickness Insurance Act (1963) provides daily allowances in case of sickness and also in the case of maternity, paternity or parental leave. It also refunds part of the costs for medicines and transportation, as well as part of the costs for private sector services. All residents are insured on an individual basis, even children. Health care centres offer a wide variety of services: out-patient medical care, in-patient care, preventive services, dental care, maternity care, child health care, school health care, family planning, care for the elderly, physiotherapy and occupational health care. Legislation does not define in great detail how the services should be provided, and in most cases this is left to the discretion of the municipalities. Legislation does not require the municipalities to actually produce the health services. An increasing part of the services are acquired by the municipalities, either from other municipalities, or from the private sector. The provision of local ambulance services is also one of the responsibilities of a health care centre. (4) Commercial in confidence © STAKES 10 of 29 The in-patient department of a health care centre works in much the same way as the department of a hospital. A typical health care centre has 30 to 60 beds. The number of inpatient departments within a health care centre varies -large centres have several. The majority of patients in these departments are the elderly and the chronically ill. However, in remote sparsely populated areas, health care centres provide rather comprehensive shortterm curative inpatient services for the general population. In the public health care service system patients need a referral to see a specialist, the exception being in case of emergencies.
Long-term care is given by the municipalities in wards of the health care centres and non- Federations of municipalities, i.e. hospital districts, own all the hospitals. Each municipality must be a member of a hospital district. (6) Private health care in Finland mainly comprises of out-patient care, which is available mostly in the larger cities. There are around 3,000 private health care providing companies in Finland.
The most typical private health care provider in Finland is a physiotherapy unit (1400).
Physicians can run a practice within a private company, the number of which was 1000 in 2005; or as a stand-alone practice (7) . The majority of doctors working in the private sector are specialists, whose full-time job is at a public hospital or at a health care centre. Patients do not Commercial in confidence © STAKES 11 of 29 need a referral to visit private specialists at private clinics. Physicians working at private clinics are allowed to send patients with a referral either to public or private hospitals. There are only a few private hospitals, providing less than 5% of the total bed-days in the country. In cooperation with the medical profession, a program to create proper care recommendations is being carried out. The aim is to improve the quality of care and reduce the differences in customary practice. The national best practice guidelines are available to all health care professionals and the general public through the internet (www.terveysportti.fi).
Strategic eHealth Plans and Policy Measures
The first Finnish national strategy for applying information technology to health care and welfare focused on developing and implementing ideas that would help answer the needs for an efficient, accessible, affordable and high quality health care. It was drawn up in 1998, between service providers and industry was encouraged, as well as a new contract-based model between municipalities and private service providers, paving the way towards providing regional level services. The strategy was updated in 1998, placing specific emphasis on the following targets: adoption of digital patient and client records in all levels of care, combined with a nation-wide interoperability between distributed legacy systems, and being supported by a high level of security and privacy protection. (12, 13) The strategy introduced the idea of implementing seamless service chains in the Finnish health and social care system. "Seamless" was understood to mean a smooth care process when two or more responsible organisations are involved in the process. The privacy protection regulation, e.g. the Personal Data Act (523/1999) sets conditions to the exchange of information (i.e. patient data) between different register controllers. There was a need to regulate the process and to define the client's or patient's role in it as an active partner in care.
Prime Minister Lipponen's second term in office (1999) (2000) (2001) (2002) (2003) 
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The 
Dissemination and co-ordination activities
The Ministry of Social Affairs and Health has led the dissemination and coordination activities. The GSM-network is also used for some eHealth services (e.g. messaging and data collection). There seems to be a trend towards increased use of the Internet (SSL and secure WEB-services). The national plan includes establishing one logical connectivity centre for eHealth communication. This will be organised by KELA (6, 24) .
Regional networks are operational in Pirkanmaa, Satakunta, HUS, Etelä-Karjala, Kotka, Kainuu, and Pohjois-Pohjanmaa regions. There exit many successful regional PACSimplementaions. TELLAPPI-network, mainy for imaging, covers the whole northern part of Finland. In the private sector there is one nationwide communication network (MEHILÄINEN) and also some smaller (regional ) networks. (27).
Legal and regulatory framework
There is national legislation in the country addressing the following issues: 
Education and training on ICT and eHealth
The most know education programme available on the national and regional level to promote In the healthcare context, ICT training is provided by hospital districts and areas, municipal social care departments and health care centres. Mostly this is basic ICT training. Training dealing with privacy and data security, the function of seamless service had been less than extensive. ICT training programmes are targeted in particular to medical personnel. According to a recent study (28) half of the hospital districts felt that the computer skills of their medical physicians were satisfactory, but the skills of the nursing staff were not considered to be at the districts' vendors. A cluster process has been introduced; the health care providers that use certain EPR trademarks have joined together to work with the companies to implement the core data in to the products. STAKES maintains the code server where all relevant codes and classifications are stored and from which they can also be downloaded electronically.
Core data elements include information for patient identification, clinical data such as diagnoses and medications, and risk data. Core data elements are located inside electronic medical documents from which they can be extracted and then "recycled" to be included in new documents, for example referrals, doctor's orders and medical certificates.
The header has structured identification data. A narrative part of the body with plain text is always needed by physicians. After that follows the structured/standardised part of the body.
The official versions of different core data elements, like classifications for example, are stored in the national code server and delivered from there to electronic patient record products. Core data can be used in patient care, clinical decision support, scientific research, quality assessment, statistics and administration.
During 2006 Finland has started to build a national EPR archive. This architecture will put the benefits of the core data concept into a real life test. We shall see if the interoperability between organisations and regions that has been planned can truly be achieved.
e-Prescription
In The system was tested in two hospital districts and in a couple of health care centres. Finland opted for a system based on a national prescription database. In the pilot-project system, a doctor creates a prescription with a legacy system, signs it with a strong electronic signature, and sends the secured message to the national prescriptions database. The patient goes to a pharmacy, where the pharmacist accesses the database through the pharmacy's system. The pharmacist makes the required changes and marks the dispensing information on the Commercial in confidence © STAKES 22 of 29 electronic prescription, signs the markings with a personal smart card, and saves the markings to the prescription in the database. The medicine is then dispensed to the patient (29) .
Permanent e-Prescription legislation was accepted in December 2006. The system described in the draft legislation is based on the experiences of the pilot-project. A national e-Prescription database hosted by the Social Insurance Institution (KELA) will be created and strong authentication and a smart ID-card for professionals with an e-signature system and SSLsecured messages from health care providers and pharmacies to the database will be used.
The Finnish e-Prescribing is aimed to be fully integrated with the different EPR systems and a centralised receipt data file, to cover all pharmacies, and to contain continuously updated knowledge about all prescribed drugs of the patients, by using highly secured networks. The application to be built offers a usable platform for decision support for the drug safety. The pertinent legislation came into effect in April 2007 and the building of the system has started (6, 23, 24 The electronic signatures of health care personnel was being used or in a testing or planning stage in 15 hospital districts. There were different methods employed in electronic signatures.
A second password method with a password list was used. In Finland it is available as a commercial solution of the banking sector and can also be built as a regional agreement within the health care system. Developed signature (EU-signature directive) is being piloted in a project led by the National Authority for Medico-legal Affairs, but is not in routine use (6). 
Health Portals
Risk Management and Patient Safety
Telemedicine services
In Finland several professional-to-professional telemedicine services are a routine, but patientto-professional telemedicine services are rarer. The borderline between teleradiology and image distribution through a regional archive is gradually vanishing with certain services. In a 2005 survey it was found that all the methods used for image transfer are in use in Finland. For a regional service, the basic assumption was that a hospital should have a local PACS installed. Then, the technical infrastructure behind the implementation of a regional image distribution could differ. In some areas, image viewing is through a regional reference database. In other areas there is a dedicated common regional radiological database ("regional PACS"). A third solution is to view images through regional access to an EPR archive, which contains also images. (6) Telelaboratory services between organisations are common. 90% of the hospital districts had some method for the electronic distribution of laboratory results in 2005. 27% of the primary care centres informed that they received daily laboratory results electronically through a regional database. 
Accreditation procedures
There are no accreditation procedures in use. A sheme was suggested by the working group of the National EPR project. The Ministry of Social Affairs and Health has launched a project to describe the qualification criteria for joining the national electronic health records archive.
Since joining the archive will be obligatory for the public sector care providers,an accreditation procedure will be built during the next few years.
